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RADIOACTIVE DECAY STUDIES OF NUCLEI PRODUCED FROM BOMBARDMENT BY INTERMEDIATE-ENERGY NEUTRONS. 
H.A. Smith, Jr., T.E. Ward, E.S. ~ a c i a s *  and S.   ha.** 
An in termedia te  energy secondary neutron ir- Lu and Hf region where s e v e r a l  new i so topes  o r  
r a d i a t i o n  f a c i l i t y  capable of handling gram quan- high-spin isomers a r e  predic ted  t o  e x i s t  wi th  
t i t i e s  of t a r g e t  ma te r i a l  has been i n  opera t ion  i n  r e l a t i v e l y  long ha l f - l i ve s .  
t he  i so tope  production a r e a  beam dump. The neutrons 
*washington Univers i ty ,  S t .  Louis, Mo . 63130 
a r e  produced i n  a 2.5 inch  metal  copper beam s top .  
**universi ty of  Cincinnat i ,  Cinc innat i ,  Ohio 45221 
Targets  a r e  t ranspor ted  i n t o  t h e  beam dump using a 
1 )  S. Katcoff e t  a l . ,  Nucl. I n s t r .  Meth. 129 (1975) 
s o l i d  t a r g e t  t r anspor t  system whose t r a n s i t  time t o  473. 
the  rece iv ing  te rminal  i n  t he  chemistry t r a i l e r  is  
about 5 s ec .  
I n i t i a l l y  we measured the  neutron f lux ,  4,, on Measured Neutron Flux on Target 
t a r g e t  f o r  a  range of proton beam energies .  The Per Proton /LA. / 
f l u x  measurements were made by bombarding A 1  
samples and using the  known1 cross  s ec t ion  f o r  t he  
n 
production of 15-hour 2 4 ~ a  by the  2 7 ~ l ( n , a ) 2 4 ~ a  a 
\ 
0 
reac t ion .  These r e s u l t s  a r e  summarized i n  Figure 1, a tn / 
/ 
where we compare t he  s p e c i f i c  neutron f l u x  (n/cm2/sec BNL 
per  PA of protons)  w i th  t h a t  obtained a t  t he  Brook- E 
haven Medium-Energy In tense  Neutron (MEIN) f a c i l i t y  . 
l e L  
W e  observe a f a c t o r  of  4 i nc rease  i n  t h e  o v e r a l l  lo7 80 100 120 140 160 180 200 
e x c i t a t i o n  funct ion  a s  compared t o  t h a t  of  BNL PROTON ENERGY (MeV) 
(MEIN). W e  owe t h i s  i nc rease  t o  geometry considera- 
t i o n s  i n  f i x i n g  t h e  i r r a d i a t i o n  pos i t i on  immediately Figure 1. 
behind the  s top .  
Prel iminary r e s u l t s  from i r r a d i a t i o n s  of 8 9 ~  have 
y ie lded  some new information concerning t h e  decay 
o f  8 4 ~  produced by the  (n,6n) r eac t ion .  An isomeric 
p a i r  i n  8 4 ~  was searched f o r  b u t  none was observed; 
i f  an isomer e x i s t s ,  then its h a l f - l i f e  is l e s s  than 
a few minutes. I n  add i t i on ,  a  new s e r i e s  of ex- 
periments a r e  under way i n  t h e  very neutron-rich 
